Age-related changes in calcium and phosphorus uptake by rat small intestine.
The purpose of these experiments was to determine whether there are changes in intestinal Ca and P uptake with age and whether the regulation of Ca and P uptake changes with age. Experiments were performed in male Fischer 344 rats aged 2-3 months (young), 12-14 months (adult) and 22-24 months (old). Ca and P uptake were measured simultaneously by incubating everted intestinal sacs in a buffered salt solution containing radiolabeled 0.25 mM Ca and 1.0 mM P for 15 min. Ca uptake declined by over 50% with age in the duodenum, and P uptake showed a similar decline in both the duodenum and jejunum. The biggest decrease was seen between the young and adult age groups. These decreases in uptake were paralleled by decreases in serum 1,25-dihydroxyvitamin D with age. Administration of 1,25-dihydroxyvitamin D-3 increased Ca uptake by 50-65% in the duodenum and increased P uptake by 85-120% in the duodenum and jejunum of both young and adult rats. Although 1,25-dihydroxyvitamin D-3 increased uptake by about the same percentage in each age group, the maximal uptake was much greater in the young than in the adult. Feeding a low-Ca diet increased duodenal Ca uptake by 68% and increased serum 1,25-dihydroxyvitamin D over 2-fold in young rats. There was no significant increase in either parameter in adult rats fed a low-Ca diet. However, duodenal P uptake was stimulated by a low-Ca diet by 87% in young rats and by 51% in adult rats. These results demonstrate that there is an age-related decline in Ca and P uptake by the intestinal mucosa. In addition, there is decreased capacity of 1,25-dihydroxyvitamin D-3 and a low-Ca diet to stimulate intestinal uptake in the adult.